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ABSTRACT

Emerging defense strategy postulates early, fast, and relatively large-scale deployment of U.S. forces
to multiple locations with overlapping timelines. Recently, the U.S. Transportation Command developed a
Strategic Mobility Quick-Look tool as a surrogate for more detailed and time-consuming mobility simulation
models which were deemed inappropriate for a senior leadership war gaming exercise. To estimate force
closure over time and highlight potential mobility issues, the tool requires a description of deploying combat
forces and available strategic mobility lift assets (air and sea). Using rough force closure estimates, the tool
enabled senior leaders to quickly evaluate both the feasibility and risk associated with various force
employment strategies, allowing the impact of mobility to be addressed throughout the exercise. Because the
tool is general and flexible in it’s ability to represent new scenarios, analysts have used it on many occasions
to identify the “big issues” before running more detailed simulation models. The purpose of this
presentation is to share a “Quick-Look” approach to examining air/sea force closure using best available
data and planning factors.

INTRODUCTION

With increased emphasis in evaluating national response capability to smaller scale regional
contingencies, leaders and decision makers require new tools to support the development of programs and
policies to address this new challenge. To provide decision support to U.S. Transportation Command
leadership during seminar wargames, in-house analysts developed a Strategic Mobility Quick-Look tool that
could provide insight into the allocation of finite mobility assets. Seminar wargames are generally focused
on evaluating concepts of operation at the operational level of war. As such, the tool is designed to provide a
rapid assessment of transportation feasibility of multiple scenarios in which the force to be deployed is
defined in very general terms. To maximize usefulness in the seminar wargaming environment, all the major
variables impacting the strategic mobility problem are incorporated into a Microsoft Excel user-friendly
“what-if” interface. The results are distilled into a single snapshot which includes a closure graphic and
information and/or warning messages as appropriate.

DECOMPOSING THE PROBLEM

At its basic level, the transportation feasibility question is one of time and distance--how long does it
take to move a given amount of cargo to a specific place? Although this may seem a straightforward
question, there are a multitude of other questions that impact answering this apparently simple question. To
fully support decision makers, it is necessary to address as many of the underlying questions as feasible.
These include the composition of the cargo to be moved, the composition of the airlift and sealift assets
available to support the movement, and the infrastructure at the origins, destinations and en route locations.
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DEFINING THE MOVEMENT REQUIREMENT

At the seminar level of wargaming, the usual level for dealing with force definition is at the major
employable unit level — usually brigade and fighter wing equivalents. For our purposes standard units were
provided as default data along with two user-defined units, if required. While default data is provided to
simplify the force requirement definition process, the name, type, and definition of the standard unit can be
changed as necessary by the user. For ground forces, heavy, light, and transformation brigades were
included. For air forces, fighter squadron and bomber element basic units were included. Marine units are
represented by Marine Expeditionary Brigade and Marine Expeditionary Force building blocks. Naval units
are not included as most naval combat capability self deploys.

Planning weights for each of the building blocks are provided and editable. This weight is intended
to represent the employment unit and any other assets that are habitually associated with that unit. In
addition to the employment units, there is a “tooth to tail” ratio of accompanying support units and force
structure that must also be transported to the theater of operations. These units, usually referred to as “below
the line,” include theater infrastructure and units at echelons above division. Since the “tooth to tail” ratio of
accompanying forces is highly situational dependent, this input is intended to be user provided as a ratio for
each of the base employment units. Combat support and combat service support (CS/CSS) units associated
with a unit can either be represented as an additive ratio such as there are 2 tons of CS/CSS for every 1 unit
ton or by using a ratio of zero and increasing the weight of the unit appropriately.

Finally, the deployed force must be sustained. This requirement is represented as a ratio of
sustainment tonnage to total deployed tons. As with the accompanying support unit requirement,
sustainment is represented as a ratio of total unit deployment tonnage. This parameter is very sensitive to the
scenario and the concept of operations and, therefore, must be carefully considered for the assessment at
hand.

Combining all these tonnages together provides a rough definition of the total movement
requirement. No attempt is made in this process to assign specific deployment requirements to specific
modes of transportation. It is assumed that the commander in charge of the deployment will insure that the
appropriate transportation mode selection decisions and prioritization are made at execution.
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Figure 1. Screen Shot - Defining Force Requirements

Figure 1 depicts the user interface for defining the movement requirement. The user interface is
intuitive to a uniformed or civilian military planner and also keeps the level of detail such that a more senior
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decision make does not become bogged down in the detail. The user is required to fill in the number of base
type units apportioned and their location, the CSS support ratio for each type unit, and the ratio of
sustainment appropriate for the scenario.

DEFINING THE SCENARIO

The transportation problem scenario elements include routing distances, infrastructure constraints,
and the airlift and sealift fleets. The relationship between the origins and destinations is defined in terms of
generalized geography and the use of average distances and cumulative port throughput representations.
Figure 2 is the user interface. Estimated average routing distances are required for each onload/offload pair
of air/seaports of embarkation (APOE/SPOE) and air/seaports of debarkation (APOE/APOD). Infrastructure
capability estimates are required to represent the ability of the destination to receive the cargo, and the
capacity of the en route infrastructure to support the movement of transportation assets through the system.

It was assumed that CONUS infrastructure was sufficient and so this was not modeled or a focus for this
exercise. The infrastructure capacities are represented by Maximum on Ground for the airfields and as berth
constraints at sea ports. Maximum on Ground is the maximum number of aircraft an airfield can process
simultaneously in a standard aircraft planning factor ground time. This planning factor is applied at origin,
destination and en route air nodes. Sea berths are defined at the destination only since sealift assets generally
do not require en route stops.

Figure 2. Screen Shot - Scenario Distances and Infrastructure Contraints
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Figure 3 shows the user interface for defining the airlift fleet and aircraft performance characteristics
for the scenario. General planning factors are available on the screen face as a reference for some of the
required data elements. In the Strategic Mobility Quick-Look tool, organic aircraft and a generic
representation of a commercial wide body were selected.
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Figure 3. Screen Shot — Airlift Fleet User Interface
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Figure 4 shows the user interface for defining the sealift fleet to include basic operational
characteristics for the ships. For the tool, a set of generally recognized ship types were selected. Also
included is the percentage of unit cargo that can be containerized and moved on sea container capable ships.
Additional sealift data not shown is also user selectable such as speeds and capacities.
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Figure 4. Screen Shot — Sealift Fleet User Interface

APPORTIONMENT OF ASSETS

Generally, all available transportation assets are not apportioned to a single scenario, nor is the level
of asset apportionment for a scenario constant through out. Addressing apportionment questions is important
for planners and decision makers who need the capacity to represent the impact of a competing scenario. In
Figure 5, the Strategic Mobility Quick-Look tool provides the user with the ability to change the percentage
level of asset apportionment to the scenario being assessed up to three times.

Strat Lift &pportionmert
Soenario Sealitt Airlift

Day 0 100% ¥ | 1009w

Change 1 |pay 3o w|100% ¥ 100w

Change 2 Day 65w 100% ¥ | 100% *

Change 3 Day 100 w|100% w | 100%

Figure 5. Screen Shot — Lift Apportionment User Interface

CALCULATIONS

The analytical approach used to represent the performance of the transportation system and thus answer
the rough transportation feasibility questions were standard planning factor throughput formula which
account for time, distance, infrastructure constraints and asset capabilities.

1. Airlift Calculations:

a. Define the air fleet parameters: # aircraft, Use rates (hours/day), payloads, speeds, and
required ground times.

b. Define routing distances and airfield infrastructure constraints (MOGs).



19 August 2002 5

c. Assumptions:
i. The fleet is available on day one and it delivers as much as it can within
infrastructure constraints (not cargo starved). This includes CRAF aircraft.
ii. If CRAF aircraft is carrying more than user defined maximum, the user will receive
a warning message to reduce CRAF.

iii. Assume that airlift capacity will be distributed proportionally based on the cargo
associated with the aerial port of embarkation (APOE) and aerial port of debarkation
(APOD) pairs.

iv. Airlift Productivity factor (<=1) will be used to represent repositioning
inefficiencies. It will reduce the number of cycles per day per aircraft.

v. MOG Queueing efficieny (<=1) will be used to represent queueing/scheduling
inefficiencies.

d. Calculate round trip flying time (RTFT) for each aircraft type which equals round trip
distance divided by aircraft flying speed.

e. Calculate round trip ground time (RTGT) for each aircraft type: onload ground time +
(number of en routes) X (en route ground time) + offload ground time.

f.  Compute round trip cycles per day (RTC/day) for each aircraft type: Minimum of
24/(RTFT+RTGT) or USE/RTFT.

g. Compute Aircraft Daily Throughput for each aircraft type: (RTC/day) X (aircraft payload).
This can be done separately for Tons and Pax.

h. Compute Daily Airlift Fleet Throughput: Sum over all aircraft types the (Daily Aircraft
Throughput) x (#of fleet aircraft).

i. Compute Required MOG at each airfield (or set of airfields) to Maximize Fleet Potential.
For instance the total MOG required over the set of en route airfields supporting a route is
computed by summing over all aircraft types: (RTC/day) X (# of aircraft) x (en route ground
time)/24]/(queueing efficiency).

j. Compute Daily Fleet Throughput Capacity: the minimum of the following calculation done
for each airfield in the route or set of airfields representing a throughput node such as the en
route [(Defined Airfield MOG)/(Airfield MOG Required to Maximize Fleet Potential)] X
(Daily Fleet Throughput Potential) X (Productivity Factor).

2. Sealift Calculations:

a. Define the sea fleet parameters: # ships, payloads by ship type, activation day by ship type,
cargo transfer time at onload/offload, time to get to first seaport of embarkation (SPOE) once
ship is activated.

b. Define sealift routing distances and SPOE and seaport of debarkation (SPOD) infrastructure
constraints (berths).

c. Assume that ship capacity will be distributed proportionally based on the cargo associated
with the SPOE and SPOD pairs.

d. For each ship type compute daily throughput taking into account the activation day, travel
time to SPOE, cargo transfer times at SPOE and SPOD, and arrival dates of cargo to SPOD
based on distance divided by ship speed to and from the SPOD. Each ship type will have
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cargo arrive on one day of the cycle. Unlike airlift there is not a calculated notion of average
cargo per ship per day.

e. If commercial sealift represented by (VISA ships) is delivering more than a user-defined
maximum, the user will recieve a warning.

PRESENTATION OF RESULTS

For this Strategic Mobility Quick-Look tool, the presentation of results was customized to be
intuitive and quickly understood so that decisions about transportation feasibility, risk and allocation of finite
resources could be made. The cumulative closure graph, a commonly used presentation for transportation
feasibility is the heart of the main display screen shown in Figure 6. Using this display, the decision maker
can quickly see the total force requirement can be closed in about 100 days using defined infrastructure and
the apportioned transportation assets. Additional insight is available from the display of warning flags for
key areas, infrastructure results, and a general summary of the movement requirement. On the main screen,
the user is also provided with the capability to change asset apportionments which has proven extremely
useful for answering questions about the impact of other high-priority competing requirements. All of the
user input screens are accessible from the buttons at the top of the main display. Buttons are also included to
change the graph to air or sea only and to change the number of days displayed on the graph, providing the
user with flexibility to quickly insert a customized graph into briefings.
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Figure 6. Screen Shot — Main Results Screen
CONCLUSION

The U.S. Transportation Command generally relies upon detailed models and simulations to
determine the transportation feasibility of a specific deployment scenario. However, on many occasions,
more detailed simulations are impractical due to a lack of firm details and data parameters to drive these
models or due to time constraints, and reliable quick-turn solutions and insights are needed. In these cases,
we require a tool that can be set-up promptly, often times using default or planning data, in order to obtain a
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quick assessment of the situation. The Strategic Mobility Quick-Look tool presented herein is one such
example available to U.S. transportation planners for quick-turn initial insights when assessing diverse
scenarios, deployment requirements, and operations concepts. It provides the leadership with the capability
to focus on the big picture and address the overriding issues related to scenario feasibility and closure. It can
also prove invaluable in formal analytical studies by providing the focus for subsequent higher fidelity
modeling and the use of increasingly scares and expensive resources.
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 New emerging requirements
— New challenges
— Small scale contingencies

e Need for “Quick Look” Tool
— Leadership wargaming
— Study scoping
— Analytical focus



Approach

e Intuitive Interface

» Tailorable Requirement
— Multiple Origins
* Defined Defense Transportation System
— Assets — Aircraft and Ships
— Ports of Embarkation
— Ports of Debarkation
— En Route Airports



Intuitive User Interface

Excel Based
— DOD office standard
— Easily understood graphics
— Ease of use — point and click
— Tailorable to user
— Rapid prototyping



Requirements Definition

e Combat Force
— Major Formations

e Supporting Force
— Tooth to Tail Ratio

e Sustainment
— Consumption Ratio
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[ Light Tellow Cells: Computed Fram Data |
# Combat Units Required [Above the Line] Reference Data Fequirement Summary
Combat 1CEE
Uszer et Combat Combat
From: CONUEE | COMNUE W | EUICOM JAPAM | Uszer APOE | Region1 | Begion 2 | Region 3 APOD | Totals Type Unit ETOMNE et et CEICER
Hvy Ede 1 1 Hvy Ede 35,00 2.00 35,000 10,000
Lt Ede 1 1 2 Lt Ede 1,90 2.00 15,500 31,600
PATRIOT 3 FATRIOT 100,00 2.00 300,000 &00,000
Fighter £qdn 3 3 Fighter 294 5,00 £.00 15,000 30,000
EE 1 1 EE EQ .00 =] 1,500
MEE 2 MEE 45,66 31,334 o
MEF 1 1 MEF 137,00 137,000 o
IECT 1 1 IECT 14,50 14,500 o
Air Aslt Ede 1 1 Air Azlt BEdq 17,000 17,000 o
Other 2 1] Other 2 10,000 S o
Total Total
Diztribution Percentage of CEICEE & Sustainment ETOME by origin 626,234 T33,400
From: COMUE E COMNUE %W | EUCOR JAP AN Uszer APOE | Region1 | Region 2 | Region 3 [ User APOD| Total )
£ E0% 40% 0% 0% 0x 0% 0% 0x 0%) 100%
Tooth to
Planing Factors [Eelow the Line] = =
Sustainment Batio for [Combat "+ & CEICES) 0.5 Tal I Ratl 0
% Bustainment carried on VIEA GEX
Total Transpartation Bequirement STOME [Above!Belaw the Line]
From: COMUSE | CONUS W [EUCOM  |[JAPAM  |User APOE | Region1 |Fegion 2 | Region 3 | User APOD
To: Fegion i Totals
Combat "+" 571634 32,000 22,400 o s s s s s 26,234
CEICEER 476,040 FT,360 s o s s s s s TA3400
Sustainment 144,503 36,535 s o s s s s s 241,338
Total Regt 1132677 445535 22,400 o S S S S S 1,660,372
% Mo Maove
| Actual | 8% 26.8% 13% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% ox
Dakes:

1. For Zome unitz, particularly non-Army units, it iz difficult if not impossible to pull out the zpecific CHCEE ETOME 5o that a ratio can be defined. Inthese cases, total ETOME

can be indicated in the Combat "+ column.

2. Zustainment requirements For In-place units are treated 2z transportakion requirements.
5. The "Other' Bows in the requirement table can be used Far anather specific unit or ba represent o lump sum of ETOMNS that cannat be casily cakegariaed.

Fustainment Ratio for [Combat "+ & CHICEE]
Carried on Organic 1%




CS/CSS Force

[ Eilue Cells: Uzer Definable | F I
[ Light Tellow Cells: Computed Fram Data |
# Combat Units Required [Above the Line] Reference Data Fequirement Summary
Combat 1CEE
Uszer et Combat Combat
From: CONUEE | COMNUE W | EUICOM JAPAM | Uszer APOE | Region1 | Begion 2 | Region 3 APOD | Totals Type Unit ETOMNE et et CEICER
Hvy Ede 1 1 Hvy Ede 35,00 2.00 35,000 10,000
Lt Ede 1 1 2 Lt Ede 1,90 2.00 15,500 31,600
PATRIOT 3 FATRIOT 100,00 2.00 300,000 &00,000
Fighter £qdn 3 3 Fighter 294 5,00 £.00 15,000 30,000
EE 1 1 EE EQ .00 =] 1,500
MEE 2 MEE 45,66 31,334 o
MEF 1 1 MEF 137,00 137,000 o
IECT 1 1 IECT 14,50 14,500 o
Air Aslt Ede 1 1 Air Azlt BEdq 17,000 17,000 o
Other 2 1] Other 2 10,000 S o
Total Total
Diztribution Percentage of CEICEE & Sustainment ETOME by origin 626,234 T33,400
From: COMUE E COMNUE %W | EUCOR JAP AN Uszer APOE | Region1 | Region 2 | Region 3 [ User APOD| Total )
£ E0% 40% 0% 0% 0x 0% 0% 0x 0%) 100%
Tooth to
Planing Factors [Eelow the Line] = =
Sustainment Batio for [Combat "+ & CEICES) 0.5 Tal I Ratl O
% Bustainment carried on VIEA GEX O r‘ i g i n
Total Transpartation Bequirement STOME [Above!Belaw the Line] D iSt ri b uti O n
From: COMUSE | CONUS W [EUCOM  |[JAPAM  |User APOE | Region1 |Fegion 2 | Region 3 | User APOD
To: Fegion i Ed
Combat "+" 571634 32,000 22,400 o s s s s s 26,234
CEICEER 476,040 FT,360 s o s s s s s TA3400
Sustainment 144,503 36,535 s o s s s s s 241,338
Total Regt 1132677 445535 22,400 o S S S S S 1,660,372
- —
% Mo Moy L I ft
| Actual | 8% 26.8% 13% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% ox

T Requirement

1. For Zome unitz, particularly non-Army units, it iz difficult if not impossible to pull out the zpecific CHCEE ETOME 5o that a ratio can be defined. Inthese cases, total ETOME

can be indicated in the Combat "+ column.

2. Zustainment requirements For In-place units are treated 2z transportakion requirements.
5. The "Other' Bows in the requirement table can be used Far anather specific unit or ba represent o lump sum of ETOMNS that cannat be casily cakegariaed.

Fustainment Ratio for [Combat "+ & CHICEE]
Carried on Organic 1%




Sustainment

[ Eilue Cells: Uzer Definable | F I
[ Light Tellow Cells: Computed Fram Data |
# Combat Units Required [Above the Line] Reference Data Requirement Summary
Combat | CEICES Lo
Uszer et Combat Combat
From: CONUEE | COMNUE W | EUICOM JAPAM | Uszer APOE | Region1 | Begion 2 | Region 3 APOD | Totals Type Unit ETOMNE et et CEICER
Hvy Ede 1 1 Hvy Ede 35,000 2.00 35,000 10,000
Lt Ede 1 1 2 Lt Ede 1,900 2.00 15,500 31,600
PATRIOT 3 FATRIOT 100,000 2.00 300,000 &00,000
Fighter £qdn 3 3 Fighter 294 5,000 £.00 15,000 30,000
EE 1 1 EE E00 .00 =] 1,500
MEE 2 MEE 45,667 31,334 o
MEF 1 1 MEF 137,000 137,000 o
IECT 1 1 IECT 14,500 14,500 o
Air Aslt Ede 1 1 Air Azlt BEdd 17,000 17,000 o
Other 2 1] Other 2 10,000 S o
Total Total
Diztribution Percentage of CEICEE & Sustainment ETOME by origin 626,234 T33,400
From: COMUE E COMNUE %W | EUCOR JAP AN Uszer APOE | Region1 | Region 2 | Region 3 [ User APOD| Total
£ E0% 40% 0% 0% 0x 0% 0% 0x 0%) 100%
Planing Factors [Eelow the Line] _ Sustal nment
Eustainment Ratia for [Combat "+ & CEICEE) 1 N~

% Zustainment carried on VIES - Ratl O

Total Transpartation Bequirement STOME [Above!Belaw the Line]

From: COMUSE | CONUS W [EUCOM  |[JAPAM  |User APOE | Region1 |Fegion 2 | Region 3 | User APOD

To: Fegion i Totals
Combat "+ 571,554 Sa2,000 22,400 - - - - - - 626,254
CEICEE 476,040 F1T,560 - - - - - - - T35,400
Fuztainment 144,503 96,555 - - - - - - - 241,355
Total Begt 1,132,677 445,535 22,400 - - - - - - 1,660,372

% Mo Pove

| Actual | T.5% 26.5% 1.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0%
Hotes:

1. For Zome unitz, particularly non-Army units, it iz difficult if not impossible to pull out the zpecific CHCEE ETOME 5o that a ratio can be defined. Inthese cases, total ETOME

can be indicated in the Combat "+ column.

2. Zustainment requirements For In-place units are treated 2z transportakion requirements.
5. The "Other' Bows in the requirement table can be used Far anather specific unit or ba represent o lump sum of ETOMNS that cannat be casily cakegariaed.

Fustainment Ratio for [Combat "+ & CHICEE]
Carried on Organic 1%




Sustainment

[ Eilue Cells: Uzer Definable | F I
[ Light Tellow Cells: Computed Fram Data |
# Combat Units Required [Above the Line] Reference Data Fequirement Summary
Combat | CE/CEE o
User et Combat Combat
From: CONUEE | COMNUE W | EUICOM JAPAM | Uszer APOE | Region1 | Begion 2 | Region 3 APOD | Totals Type Unit ETOMNE et et CEICER
Hvy Ede 1 1 Hvy Ede 35,000 2.00 35,000 10,000
Lt Ede 1 1 2 Lt Ede 1,900 2.00 15,500 31,600
PATRIOT 3 FATRIOT 100,000 2.00 300,000 &00,000
Fighter £qdn 3 3 Fighter 294 5,000 £.00 15,000 30,000
EE 1 1 EE E00 .00 =] 1,500
MEE 2 MEE 45,667 31,334 o
MEF 1 1 MEF 137,000 137,000 o
IECT 1 1 IECT 14,500 14,500 o
Air Aslt Ede 1 1 Air Azlt BEdd 17,000 17,000 o
Other 2 1] Other 2 10,000 S o
Total Total
Diztribution Percentage of CEICEE & Sustainment ETOME by origin == 626,234 T33,400
From: COMUE E COMNUE %W | EUCOR JAP AN Uszer APOE | Region1 | Region 2 | Region 3 [ User APOD| Total
£ E0% 40% 0% 0% 0x 0% 0% 0x 0%) 100% B = —~F
Origin
Planing Factors [Eelow the Line] _ Sustal nment = = =
Eustainment Ratia for [Combat "+ & CEICEE) 1 N . D ISt rl b Utl 0 n
% Buzkainment carried on YIES - Ratl O
Total Transpartation Bequirement STOME [Above!Belaw the Line]
From: COMUSE | CONUS W [EUCOM  |[JAPAM  |User APOE | Region1 |Fegion 2 | Region 3 | User APOD
To: Fegion i Totals
Combat "+" 571634 32,000 22,400 o s s s s s 26,234
CEICEER 476,040 FT,360 s o s s s s s TA3400
Fustainment 144,503 36,535 - - - - - - - < T L Ift
Total Regt 1132677 445535 22,400 o S S S S S 1,660,372
% Mo Mlove ReqL”rement
| Actual | 8% 26.8% 13% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% ox
Dotes:
1. For Zome unitz, particularly non-Army units, it iz difficult if not impossible to pull out the zpecific CHCEE ETOME 5o that a ratio can be defined. Inthese cases, total ETOME
can be indicated in the Combat "+ column.
2. Zustainment requirements For In-place units are treated 2z transportakion requirements.
5. The "Other' Bows in the requirement table can be used Far anather specific unit or ba represent o lump sum of ETOMNS that cannat be casily cakegariaed.
Fustainment Ratio for [Combat "+ & CHICEE]
Carried on Organic 1%




Requirement Summary

[ Eilue Cells: Uzer Definable | F I
[ Light Tellow Cells: Computed Fram Data |
# Combat Units Required [Above the Line] Reference Data Fequirement Summary
Combat | CE/CEE o
User et Combat Combat
From: CONUEE | COMNUE W | EUICOM JAPAM | Uszer APOE | Region1 | Begion 2 | Region 3 APOD | Totals Type Unit ETOMNE et et CEICER
Hvy Ede 1 1 Hvy Ede 35,000 2.00 35,000 10,000
Lt Ede 1 1 2 Lt Ede 1,900 2.00 15,500 31,600
PATRIOT 3 FATRIOT 100,000 2.00 300,000 &00,000
Fighter £qdn 3 3 Fighter 294 5,000 £.00 15,000 30,000
EE 1 1 EE E00 .00 =] 1,500
MEE 2 MEE 45,667 31,334 o
MEF 1 1 MEF 137,000 137,000 o
IECT 1 1 IECT 14,500 14,500 o
Air Aslt Ede 1 1 Air Azlt BEdd 17,000 17,000 o
Other 2 1] Other 2 10,000 S o
Total Total
Diztribution Percentage of CEICEE & Sustainment ETOME by origin 626,234 T33,400
From: COMUE E COMNUE %W | EUCOR JAP AN Uszer APOE | Region1 | Region 2 | Region 3 [ User APOD| Total
£ E0% 40% 0% 0% 0x 0% 0% 0x 0%) 100%
Planing Factors [Eelow the Line]
Sustainment Batio for [Combat "+ & CEICES) 0.5
% Zustainment carried on VIES BEX
sportation Bequirement STOMNE [(Above/Below the Line]
Fr MUZE | CONUS W [EUCOM | JAPAM  |User APOE |Region1 |Fegion 2 | Region 3 | User APOD
o Fegion i Totals
Combat "+" 571634 32,000 22,400 o s s s s s 26,234
CECEE 476,040 | 317,360 - : - - - - - Ta3A00 \
Fustainment 144,503 36,535 - - - - - - - 241,535 Total L | ft
£ 1132677 445535 22,400 o S S S S S 1,660,372
Mo Mave Requlrement
[Actual [ 5% 26.5% 15% g , g g 0.0% 0.0% 0% O ..
by Orig
— rigin
1. For Zome unitz, particularly non-Army units, it iz difficult if not impossible to pull out the zpecific CHCEE ETOME 5o that a ratio can be defined. Inthese cases, total ETOME

can be indicated in the Combat "+ column.

2. Zustainment requirements For In-place units are treated 2z transportakion requirements.
5. The "Other' Bows in the requirement table can be used Far anather specific unit or ba represent o lump sum of ETOMNS that cannat be casily cakegariaed.

Fustainment Ratio for [Combat "+ & CHICEE]
Carried on Organic 1%




Closure Calculation

 Calculate cycle time per asset for each
origin — destination pair

e Determine asset contribution
— Alrcraft tons per day
— Sealift ship type tons per day

* Project accumulated closure per day



Alirlift Contribution

 Aircraft defined by type

— Standard Air Mobility Command Planning
Factors

e User defined air network

— Distances
— MOGs



Alirlift Assets

L irlire Fro =itioning
|T°= Region 5 _I"' Cost AFPARIO-1403] Feturn
omputed From Data 4% & AFPAR 101403
Feference Data
FLEET # Aircraft| LTE ETOMN Pavload Pax Payload Elk Specd ER GT APOD GT FADG Equiv Pagload Cont. UEE | PP Flect
C-141 1) ar 13.0 0.0 394 2.25 2.25 1.00 C-141 13.0 ar 25
-7 a5 13.94 45.0 0.0 410 2.25 2.25 1.00 c-17 45.0 133 45
-5 a3 5.4 1.3 0.0 403 4.25 3.25 1.00 c-5 B1.3 54 3T
KC-10 Ju) 12.5 32.6 434 3.25 3.25 1.00 KiC-10 32.6 12.5 i)
1) 0 55.0 444 4.25 3.00 1.00 ET47 C S6.0 0 25
10 0 0.0 250 433 1.5 2.00 1 ET4T P I35 0 25
From: CONUZE |COMUZw |EUCOM  |JAPAM | User APOE M Region 3 | User APOD
To: i i - ﬂ egion 3 Fegion 5 Fegion 3 Begion 3
Freq't Distribution by AFOE TE% 2T 1% 0% 0% 0% 0% 0% 0% CRAF % warning[10% |
Air Capacity Distribution TER 22%x| 2% | 0% 0% 0% N 0% 0% 0%
Doy O Fummary [Air Apporticnment = 10057 \
% Lift Capacity Beduction dus ko DG 526X S2.5EX 45.31% 000 0.00% 000 000 e UL 000
Constraint 1D ER ER APFODD Mone None Mone Mone Mom Mone
Total Actual Carge Flect 1,005 ST 21 = = = = = N = 1,406 |
Total Actual Pax Flect 2714 [ & - - - - - N - &2 |
Diay 45 Summary [Air Apportionment = 1005
% Lift Capacity Reduction dus ko RMOG S2.56% 52.56% 45.31% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Constraint 10 ER ER APOD Home Home Hone Home Hone Hone .
Tokal Ackual Carge Flect 1,005 STT -1 - - - - - - 1,4 AI rC raft
Tokal Ackuzl Pax Flect 274 0z ) o o o o o o 3
Day 143 Zummary [(Air Apporticnment = 100%] C haraCte rIStI CS
% Lift Capacity Reduction dus ko RMOG S2.56% 52.56% 45.31% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Constraint 1D ER ER APFODD Mone None Mone Mone Mone Mone
T okal Actual Cargo Flect 1,005 ST =3 - - - - - - 1,406
Total Actual Pax Flect 274 10z -] = = = = = = SE2
Doy 150 Zummary [Air Apportionment = 100%)
% Lift Capacity Reduction dus ko MOG S2.56% S2.56% 45.51% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Constraint 1D ER ER APFODD Mone None Mone Mone Mone Mone
Tatal Actual Carga Flect 1,005 37T 21 - - - - - - 1,406 |
Total Actual Pax Flect 274 10z -] = = = = = = 352 |
Motes:

Azsume: Flect Sovailable on Dap 1 STOMSMay Details by AC I

irlift Fleet Delivers az much azs can [Le. not Cargo Etarved -- no Mode Select]

szume Airflect tackles requirement roughly in propartions it's distributed from APOE:= ko AP0OD0.

WE CRAF cargo contribution iz 0%, Consider reducing CRAF if this reprezents greater than 25% of total cargo requirement.

5. MOG Constrainks will be ldentified. Consider reducing CRAF Overall Contribution if MOG Problems.

B, Airlift Productivity factor [(AFPAR 10-14023] represents repositioning inefficiencies. It will reduce the number of cycles per day per aircrafe.
T. MOG Clucueing efficicny [AFPAR 10-1403] representz queucing!zcheduling incfficiencics.

A
. Pariday Detailz by 55 |

1

2.
3.
4.



Alirlift Scenario Data

To: Region 3 ~ | Elue Cells: User Definable Return |

Air Route Distances 1 Way ( Sea Distances 1 Way (HM)
Destinations N Destinations

Crigifls Region|Region 2 |Fegion 3 |User APCD \ origins Fegion 1 Fegion 2 |Hegion 3 ser APCD
w cogflUS E 7100 Foo0 Fe00 3000 COMNUS E 5525 10430 10355 4000
= CEMUS W 5400 5400 000 3000 COMUS W 11105 5201 5652 4000
o ELIC R 3500 10000 Q000 3000 o ELIC O G447 10542 10017 4000
= |HEFAN G700 500 1000 3000 = [P AN 1000 1000 1000 4000

1§er APOE 7300 7300 7300 7O63 ser APCE 2000 2000 2000 5775
e Relion 1 ] Foo0 5500 3000 Region 1 ] 51583 5355 4000
E RegNn 2 Foo0 ] 300 3000 = ion 2 5153 ] S0 4000
w |Regio 5500 S00 o 300 v |Re 3 5355 S0 ] 4000
< [User A, 000 3000 000 < [User AP 4000 4000 4000 ]

(el Efficienw

(Lusuesing Cost i.e. oute Constraint

s EE i Enter (17217000 for Route used both Airlift Network

Frbounct & Curbounct
Exter 99 for Unconstrained Howtes
ons
Destinations

Qrigins Region|Hegion 2 |Region 3 |User AFPOCD
S |conus B 9 9 4 =
o |ELCCR =2 =2 4 g APOD SPOD
Z [2aPAN 0 EE 4 = MOG Berths

ser APOE o (=] 3 4
& [Region 1 ] 5 3 1 & [Region 1 12 16
E Region 2 3 ] 3 1 E Region 2 12 16
wvn |Region 3 3 5 ] 1 vy |Fegion 3 4 4
< [User APOD 1 1 1 0| |= [User APOD 4 2




Alirlift Scenario Data

To:Regions > || Elue Cells: User Definable | Return |
Air Route Distances 1 Way (HM) Sea Distances 1 Way (HM)
Destinations Destinations

Qrigins Region|Region 2 |Fegion 3 |User APCD origins Fegion 1 Fegion 2 |Hegion 3 ser APCD
w |[SOMNUS E F100 7000 FE00 3000 w |[SONUS E 5525 10430 10383 4000
[ COMUS WY 5400 5400 G000 3000| | [CONUS WY 11106 5201 == 4000
= [ELICOM 3500 10000 9000 S000| |= [EUCOM G447 10842 10017 4000
= [JAPAL [=waun =00 1000 3000| | [LARAN 1000 1000 1000 4000

Use - - 7300 7953 User APOE 2000 2000 2000 5775
= |Re Destination IIIII:I \\55|:||:| 3000| |2 [Region 0 SEE 5350 2000
= [Re ] 00 z000] | [Region Z 51873 ] SE0 4000
& [Re Theater MOG fon N\ O =000| |66 [Region 3 5355 550 0 4000
= [Jse =) = = =000 30 o| |= [User APOD 4000 4000 A000 0

MCZ Efficiency Strat Air ER MOG

(Cueusing Cost i.e. ER Route Constraint

s EE i Enter (17217000 for Route used both

fnbownc & Cubounc
Enter 29 for Uncohstrained Howtes
ol
Destinations

Qrigins Region|Hegion 2 |Region 3 |User AFPOCD
] V. N
| COMUS EAY =] g 4 =] /
& [EuCcom 2 2 4 B APOD SPOD
Z [2aPAN 0 EE 4 = MOG Berths

User APOE ] g E 4
& [Region 1 ] 5 3 1 & [Region 1 12] 1 16
E Region 2 3 ] 3 1 E Region 2 12] ) 16
& |Region 3 3 3 a] 1| |e5 [Region 3 Fil | 4
=< [User APCD 1 1 1 o| |= [User APOD 2] =




Alirlift Scenario Data

Return |

To:Regions > || Elue Cells: User Definable |
Air Route Distances 1 Way (HM) Sea Distances 1 Way (HM)
Destinations Destinations

Qrigins Region|Region 2 |Fegion 3 |User APCD origins Fegion 1 Fegion 2 |Hegion 3 ser APCD
w [EOMUS E 7100 Foo0 Fe00 3000 w [EONUS E 5525 10430 10355 4000
= COMUS W 5400 5400 000 3000 = COMUS W 11105 5201 5652 4000
o ELICCM 3500 10000 Q000 3000 o ELIC O G447 10542 10017 4000
= |JAPAN G700 500 1000 3000 = |HAPAN 1000 1000 1000 4000

ser APOE 7300 7300 7300 7O63 ser APCE 2000 2000 2000 5775
A |Region 1 ] Foo0 5500 3000 A8 |Region 1 ] 51583 S350 AQ00
E Region 2 Foo0 ] 300 3000 E Region 2 5153 (]
& [Region 3 5500 500 0 =s000| |56 [Region 3 5358 aagﬁ{ En Route
< [User APOD 000 3000 000 o < [User APOD 4000 4 MOGS

bAOG Efficiency Strat Air ER MOG

(Lusuesing Cost i.e. ER Route Constraint

s EE i Enter vsed both

Frbouanct S O boLUe
Epnter 99 for Unconstrained Ao
55% - : :
Destinations

Qrigins 4 |[Region|Region 2 [Region 3 JUser APO \
S |conus g 9 9 4 =
& ELICCM 2 2 4 g APOD SPOD
= |HAPAN o o9 4 g MOG Berths

ser APRE o (=] 3 4
& [Region 1 \ ] 5 3 1 & [Region 1 12 16
E Region 2 \ 3 ] 3 } E Region 2 12 16
& |[Region3 \ 3 3 a] & |Region 3 4 4
= [User APOD \1\ 1 1//|:| =< [User APOD 4 2




Sealift Contribution

e Ship Types
— Number
— Capacity
— Operational Data

e VISA

— Percent Cargo on VISA

— Percent Cargo Containerized
o User defined sea network

— Distances
— Berths



Sealift Assets

Blue Cells: User Definable Feturn |
Light ¥ellow Cells: Cormputed Frorm Data (**do not change™™*)
Trawvel
SPOEMD Time to
#* Ships Cgo T=f| SPOE far
{or ROMSE) Act. Day Time| 1stLoad STOMRS
FES 5 5 2 ] 7,560 |
LMSR L] u} 1 u] 9.918a
LMER Prepo L] 17 2 a 12,298
RORO 5 5} 2 4 54520
MFPS ROM 2 1 2 u] 35,960
HES u] 1 2 2 2,780
wisae | UE a = 2 ¥ 4 937
WISA 1 UE 5 15 2 7 4 937
wisAa lll UE u] 45 2 7 4 937
%% Containerizable UE 22%
mMax # of Potential WIsSA LUE YovagesfShip = vI

Motes:

FS5: ==8

LMESR: ==11 on 1st scenario, ==149 on subsequent scenarias

LMER Prepo: ==8 on 1st scenario, =0 on subsequent scenarios

Activation Day is the 1=t day =hip can move or be used

Frepo ships have no Travel Time to SFPOE to pick up first load

Frepo ships do not use prepo arigin for 15t load dwill implement at a later data)

MFS ROM represents a squadran of 5 ships. Three ships (BO%) will make multiple voyvages and 2 will rermain in theater atter arriving.



Sealift Scenario Data

To:Regions > || Elue Cells: User Definable |
Air Route Distances 1 Way (HM) Sea Distances 1 Way (HM)
Destinations Destinations

Qrigins Region|Region 2 |Fegion 3 |User APCD Criging Fegion 1 Fegion 2 |Hegion 3 ser APCD
w [EOMUS E 7100 Foo0 Fe00 3000 w [EONYPS E 5525 10430 10355 4000
& [SOMUS W 5400 5400 000 3000 | COMDIS WY 11105 5201 5652 4000
o ELICCM 3500 10000 Q000 3000 o ELICETM G447 10542 10017 4000
= |JAPAN G700 500 1000 3000 = |HAPAMN 1000 1000 1000 4000

ser APOE 7300 7300 7300 7O63 UserWWPOE 2000 2000 2000 5775
A |Region 1 ] Foo0 5500 3000 e Regioly 1 ] 51583 5355 4000
= Region 2 Foo0 ] 300 3000 S Hegim& 5153 ] S0 4000
w |Region 3 5500 S00 o 3000 vl |Region 5355 S0 ] 4000
< [User APOD 000 3000 000 o < [User APCWL 4000 4000 4000 ]

bAOG Efficiency Strat Air ER MOG

(Lusuesing Cost i.e. ER Route Constraint

s EE i Enter (17217000 for Route used both

Frbowanct & OutboV
it el F5 12, EE

: ——

Qrigins Region Seallft bn 3 |User ARPOCD
S |conus B 4 Network 4 =
o |ELCCR Z 4 (=] APOD SPOD
Z [2aPAN 0 EE 4 = MOG Berths

ser APOE o (=] 3 4
& [Region 1 ] 5 3 1 & [Region 1 12 16
E Region 2 3 ] 3 1 E Region 2 12 16
wvn |Region 3 3 5 ] 1 vy |Fegion 3 4 4
< [User APOD 1 1 1 0| |= [User APOD 4 2




Sealift Scenario Data

To: Region 3 ~ | Elue Cells: User Definable | Return |

Air Route Distances 1 Way (HM) Sea Distances 1 Way (HM)
Destinations Destinations
Qrigins Region|Region 2 |Fegion 3 |User APCD origins Fegion 1 Fegion 2 |Hegion 3 ser APCD
w [EOMUS E 7100 Foo0 Fe00 3000 w [EONUS E 5525 10430 10355 4000
= COMUS W 5400 5400 000 3000 = COMUS W 11105 5201 5652 4000
o ELICCM 3500 10000 Q000 3000 o ELIC O G447 10542 10017 4000
= |JAPAN G700 500 1000 3000 = |HAPAN 1000 1000 1000 4000
ser APOE 7300 7300 7300 7O63 ser APCE 2000 2000 2000 5775
A |Region 1 ] Foo0 5500 3000 A8 |Region 1 ] 51583 5355 4000
E Region 2 Foo0 ] 300 3000 E Region 2 5153 ] S0 4000
w |Region 3 5500 S00 o 3000 v |Region 3 5355 S0 ] 4000
< [User APOD 000 3000 000 o < [User APOD 4000 4000 4000 ]
bAOG Efficiency Strat Air ER MOG i i
(Queueing Cost i.e. ER Route Constraint Destination
s EE i Enter (17217000 for Route used both
fnbound & Outbound Theater
Exter 99 for Unconstrained Howtes
Destinations BerthS
Qrigins Region|Hegion 2 |Region 3 |User AFPOCD
S |conus B 9 9 4 =
& ELICCM 2 2 4 g APOD
= |HAPAN o o9 4 g MOG
ser APOE o (=] 3 4
& [Region 1 ] 5 3 1 & [Region 1
E Region 2 3 ] 3 1 E Region 2
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Closure potential by Air & Sea: = 1 dags
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Days Fir CumUIatlve First 220 Daysl
> wWaRMIMNG: O0G is Fedu roughput by a=s much as 5212 At Soms Air e "Airlife” and ‘05" Set Up For Oetails.
B -RaF Cargo Contribution is 02 of Tal - ibuticn. 1= AF participation if OGS problems. C I OSU re
| Wisa UE Container Deliveries are =~ 1132 of tal UE & CSMCES at Closure. Change Lo I
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S . — . . . Capacity

For FMMOG Froblems Go to Airlift wWork sheet to Wiew Details on Fazimum Fleet Fotential Reduction Due bo P0G on Each Foute —— )
eduction

F0G Froblems: Day O [Air Spp = 1002{] ER ER LAFP00D Flone Flone Flone Flone Mo Flone B2
F0G Froblems: Day 46 [(Air App = 1002{] ER ER LAFP00D Flone Flone Flone Flone Mo Flone B2
FOG Froblems: Oay 150 [Air Spp = 1002] ER ER LAFPO0O Flone Flone Flone Flone Flone Flone 5234
FOG Froblems: Oay 151 [Air Spp = 1002<] ER ER LAFPO0O Flone Flone Flone Flone Flone Flone 5234




Scenario Summary

| To: Fegian 3 vl kMoverment Requirerment I Scenario: Distances, MOGs &2 | Sealift Fleet I Airlift Fleet I
———1 Sealift Strateqgic Lift
Capability vs Requirement m—Airlift B ANrliFe & Sealift < Airlift Only ¢ Sealift Only
Fequirement
1.600.000
Strat Lift Apporticnment
Scenario Dlay Sealift | AuirliFt
1,200,000 = w00 (B0 w00 BB
oA Change1 Dayas | 100 == f oo -
=
= 800,000 SLENERE Dayts w00 w oo -
ol Diay 150 | W - L
equire CTHAF bo Ltilize En Route P0G
400,000
L]
Closure potential by Air & Sea: = 1 dags
Closure potential by Sea alone: = 93 dags
O —trrrreTeT Requires more than 220 Dags o close by Air alone y
b S B E . - S SR N . — Fir Dlawys First Ve
Modal First 45 Days | First 220 Days|
> WA RMIMNG: OG is Feducing Air Flesr Th Snapshots AE Some Airpores. See "Airlife” and 'F0G° Set Up For Details.
B -RaF Cargo Contribution is 02 of Total & educing CRAF participation if OG problems.
| Wisa UE Container Deliveries are =~ 1132 of Total UE & CSAICSS at Closure. Change Lo I
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